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ABSTRACT
Objective: The aim of this study is to depict the clinical and epidemiological profile of patients treated for invasive lobular carcinoma
(ILC) at Hospital das Clínicas of Universidade Federal do Paraná (HC-UFPR) over the course of ten years and to evaluate the variation
of ILC dimensions on imaging exams by comparing them to real-size lesions identified in surgical specimens. Methods: Patients
undergoing breast surgical procedures at HC-UFPR from 2005 to 2014 were selected. Out of these, 36 were diagnosed with ILC
and had their medical files sought after clinical, epidemiological, therapeutic and prognosis characteristics. The variance of tumor
sizes in imaging methods and anatomopathological descriptions were also studied. Results: Patients’ mean age at diagnosis was
59.6 years. Most of them were classified as clinical stages II (40%) and III (26.7%) by the time they were diagnosed. The majority of
tumors were HER2 negative (77.2%) and estrogen-receptor positive (90%). The surgical treatment was radical in 74.2% of the cases.
31.4% of the patients underwent both mammography and ultrasonography screening and 45.7% underwent only one of them.
None of the patients were submitted to magnetic resonance imaging (MRI). Conclusion: Data found about patients with invasive
lobular carcinoma at HC-UFPR is in accordance with the medical literature, including incidence rates and tumor characteristics.
The variance of tumor sizes in imaging exams and surgical specimen was not statistically significant.
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RESUMO
Objetivo: O estudo busca caracterizar o perfil clínico epidemiológico referente às pacientes tratadas por carcinoma lobular invasor
de mama (CLI) no Hospital de Clínicas da Universidade Federal do Paraná (HC-UFPR) em um período de dez anos e avaliar as variações
das dimensões dos CLI nos exames de imagem quando comparadas ao real tamanho das lesões identificadas nas peças de anatomia
patológica. Métodos: Foram selecionadas pacientes submetidas a procedimentos cirúrgicos de mama no HC-UFPR entre os anos de
2005 e 2014, dentre as quais 36 apresentaram diagnóstico de CLI. Seus prontuários foram analisados para avaliação de características
clínicas, epidemiológicas, terapêuticas e prognósticas. Também foi avaliada a discrepância dos valores de tamanho do tumor em
métodos de imagem em relação ao descrito nos laudos anatomopatológicos. Resultados: As pacientes com diagnóstico de CLI
tinham média de idade no diagnóstico de 59,6 anos. O diagnóstico foi feito, em sua maioria, nos estádios clínicos II (40%) e III (26,7%).
Houve maior negatividade (77,2%) para HER2 e positividade (90%) para receptor de estrógeno. O tratamento cirúrgico foi radical em
74,2% das pacientes. Em exames de imagem, 31,4% das pacientes realizaram mamografia e ultrassonografia em conjunto, 45,7% fizeram
apenas um dos exames e nenhuma realizou ressonância magnética. Conclusão: Observou-se que a casuística de patologias mamárias
do HC-UFPR está de acordo com a literatura em relação à incidência e às características próprias dos CLI. A análise da discrepância dos
tamanhos dos tumores em exames de imagem em relação às peças cirúrgicas não obteve resultados significativos estatisticamente.
PALAVRAS-CHAVE: carcinoma lobular; neoplasias da mama; histologia; carcinoma ductal; carcinoma medular.
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INTRODUCTION
Breast cancer, excluding non-melanoma skin cancer, is the most
common neoplasm among women around the world and also
the one presenting the highest mortality rate1. According to the
National Cancer Institute (INCA), breast cancer was the most
common among females in 2016, with estimated 57,960 new cases
that year2. Most of them are placed in the category of invasive
breast cancer, which is typically classified according to histology as invasive ductal carcinoma, the most frequent type and
accounting for about 75% of all cases, and as special subtype of
breast carcinoma, mainly represented by invasive lobular carcinoma (ILC)3. Although these are within the same disease’s
spectrum, there is an undeniable heterogeneity between the
mentioned entities. Such differences are related to risk factors,
clinical presentation and prognosis, as they vary according to
subtypes of invasive breast carcinomas4.
ILC contributes with about 10 to 15% of all cases of breast
cancer in the West, and its incidence increased significantly
from the 1970s to the 2000s. Postmenopausal hormone replacement therapy has been identified as the primary cause of this
increase, while the improvement in methods of detection has a
supportive role in this scenario3. With the decrease in indications for hormone therapy at the beginning of the millennium,
the reduction in ILC incidence occurred parallel5,6. However, since
2004, the number of cases has increased again for reasons not
yet elucidated7,8.
Some of the major risk factors linked to the development of
ILC are: advanced age at first child delivery, late menopause, and
postmenopausal hormone replacement therapy. Positive family history of malignancy in first-degree relatives also poses an
increased risk of developing ILC in life9-12.
Clinically, when compared to the non-special type of breast
carcinoma, ILC presents as a larger, well-differentiated tumor at
diagnosis in patients with advanced age, being frequently associated with multifocality and positive lymph node involvement,
with typical molecular profile positive for estrogen receptors (ER)
and negative for HER213-15.
Histologically, the disease is characterized by small, uniform
cells grouping that invade the breast stroma in a linear clustering
pattern, also referred to as “in-line” clustering. These characteristics increase technical difficulty to detect ILC upon physical
examination, mammography and other imaging methods available for screening and diagnosis of breast cancer. For this reason,
a much larger tumor is often found upon surgical treatment or
pathological anatomy compared to what has been predicted by
previous imaging tests16. In order to reduce this type of unexpected findings during surgeries, more accurate imaging tests
such as magnetic resonance imaging (MRI) are recommended
in surgical planning for ILC patients17.
Despite the technical difficulties to early diagnose lobular carcinomas by imaging methods, the survival and disease-free time
18

in ILC was shown to be similar or better compared to breast ductal carcinomas, in addition to many studies indicating lower rates
of local recurrence in the special subtype of breast carcinoma16,18.
This study tries and depicts the clinical and epidemiological
characteristics of patients treated for ILC at Hospital de Clinicas
of Universiade Federal University do Paraná (HC-UFPR) over a
period of 10 years, aiming to identify patterns and peculiarities
of its manifestation, which has presented several variations of
incidence and profile over the decades. In addition, variations in
ILC dimensions upon imaging examinations and compared to
the real size of lesions identified in post-surgical pieces of pathological anatomy are also analyzed.

METHODS
Patients submitted to breast surgical procedures at the HC-UFPR
between 2005 and 2014 were retrospectively selected. The eligibility criteria were: females of all ages submitted to breast surgery of any nature at the HC-UFPR in the period established.
Patients who underwent breast procedures with esthetic purposes
or did not meet all inclusion criteria were excluded. All cases of
breast lesions found in biopsy records of the HC-UFPR Pathology
Service from 2005 to 2014 were evaluated for patient selection.
Reports were then assessed case by case to maintain the epidemiological records of the case series in the hospital and in search
for cases of ILC.
There were 1,501 cases of breast lesions in the period, with
their anatomopathological reports recorded in spreadsheet.
Among these cases, 36 were ILC, one of the patients being excluded
from due to absence of medical records at the Medical Archive
Service; 35 cases of ILC were selected. These patients had their
charts analyzed for detailed data collection and evaluation of
tumor specific characteristics, family and past history, therapeutic approach, clinical evolution and survival. Discrepancies in
tumor size found in mammography, ultrasonography (US) or
MRI compared to the size described in pathological anatomy
reports were also evaluated.
Tumor size was determined by its larger diameter when
more than one dimension was described. Disease-free interval
(DFI) and survival rates post-treatment were used as a parameter to assess patient survival. The DFI was calculated from day
of diagnosis to day of first recurrence, while survival after treatment comprised the period until the last visit. Over the 10 years
studied, the service lost eight patients to follow-up, and their DFI
and survival rate were calculated based on the date of their last
visit. All data collected were input to an Excel® 2013 spreadsheet.
The software R DEVELOPMENT CORE TEAM® was used for
statistical analysis and inferential statistics tests applied were
Kruskal-Wallis test and Spearman’s correlation, with results
considered statistically significant when p≤0.05. The study was
approved by the Research Ethics Committee of HC-UFPR.

Mastology, 2018;28(1):17-23

Invasive lobular carcinomas treated at Hospital de Clínicas of UFPR: incidence, characteristics and clinical outcome

RESULTS
The epidemiological analysis of this breast cancer case series
of HC-UFPR showed that, from 1,501 cases recorded between
2005 and 2014, 908 (60.5%) had benign findings at biopsy and
593 (39.5%) tested positive for malignancy. From malignancy
cases, 505 (85.01%) were invasive ductal carcinomas, 36 (6.07%)
were ILC and 20 (3.37%) were mixed carcinomas. Results are
detailed in Graph 1.
Patients diagnosed with ILC had mean age of 59.6 years at
diagnosis, mean age of menarche of 12.75 years, mean age of
menopause of 47.59 years, mean number of children of 2.2 and
negative family history for breast cancer in most cases (77.1%).
The diagnosis was mainly concluded at clinical stages II (40%) and
III (26.7%). The full set of results regarding the profile of patients
are compiled in Table 1. As for the molecular characteristics of
ILC tumors, 77.1% of cases were HER2 negative (0+ and 1+), but
progesterone (PR) and estrogen (ER) receptors were positive in
most cases (70 and 90%, respectively). Radical mastectomy was
the surgical procedure of choice for most patients (74.2%), clinical
therapy with hormone therapy was indicated in 71.4% of cases
and radiotherapy was applied in 60%. Tumor characteristics are
listed in Table 2 and types of treatments are shown in Table 3.
Regarding the imaging tests used, 31.4% of the patients were
submitted to mammography and US in combination, with most
patients performing only one of the exams (45.7%). No patients
included in the study had been submitted to MRI. Results on
imaging tests are shown in Table 4. Inferential statistics was analyzed by correlation of survival after treatment against clinical
stage (Graph 2A) and DFI against clinical stage (Graph 2B), with
statistically significant results in both instances. Post-treatment
survival versus tumor size upon pathologic biopsy (Graph 3A),
DFI versus tumor size upon pathologic biopsy (Graph 3B), and
tumor size at imaging versus tumor size upon pathologic biopsy
(Graph 4) were not statistically significant.

with the lower aggressiveness of lobular lesions, whose proliferative indexes are usually low and postpone clinical manifestations19. Another hypothesis considered is that these patients would
be more affected due to the late diagnosis of lobular lesions, as
these are more difficult to perceive through screening imaging 20.
Positive family history of breast cancer was present in 22.9%
of cases. In contrast, a study conducted in 2015 on 135 cases of
ILC reported only 4.5% of cases with positive family history 21.
This difference is possibly related to the small number of cases
assessed in our study, leading to a biased sample.
The quadrant of the breast most affected by ILC was superexternal (41.9%), which is consistent with other reports in the literature and classically attributed to the fact that it is the region
of the breast with the highest concentration of mammary parenchyma, thus more prone to disease occurrence22.
The most common clinical stages found in our study were
II (40%) and III (26.7%), and the initial stages (I and II) together
accounting for 50% of the cases. Another Brazilian study obtained
similar results, with 57% of cases diagnosed in initial clinical
stages23 . However, international studies have shown a much
more significant incidence of diagnoses at early clinical stages,
suggesting a better and more comprehensive screening system22.

Overall incidence
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40%
60%

DISCUSSION

Malign

Malign

The increase in incidence of ILC, as well as its clinical and therapeutic peculiarities require further studies like this one, aiming
to evaluate its characteristics not only to improve understanding
about its pathology, but also to help establish specific strategies
to approach patients.
Of 596 biopsies positive for malignancy in the service,
36 resulted in ILC, totaling 6.07% of all cases. The prevalence of
cases treated is consistent with the literature, which predicts a
contribution of about 10% of breast malignancies by ILC, ranging from 5 to 15% in the series reported4.
Mean age at diagnosis of ILC in patients studied was 59.6 years,
which is consistent with previous reports stating that CLI predominantly affects patients aged 50 years or more15. The common
involvement of menopausal patients is suggested to be associated
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Incidence of cases of breast cancer treated at HC-UFPR between 2005 and 2014.

Graph 1. Incidence of cases of breast neoplasms treated at
HC-UFPR.
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Table 1. Profile of patients with invasive lobular carcinoma.

Breast cancer
Family history*

Table 3. Treatment.

Absolute
frequency

Relative
frequency (%)

Positive

8

22.9

Negative

27

77.1

Yes

18

51.4

No

17

48.6

Right

17

50.0

Associates
systemic
diseases**

Laterality

Surgical
treatment

Axillary
approach

25.8

Radical

23

74.2

Sentinel
lymph node

6

22.2

Axillary
emptying

17

62.9

38.2

Both

4

14.8

4

11.7

Yes

20

57.1

UOQ

13

41.9

No

15

42.9

UIQ

2

6.4

Sim

25

71.4

ISQ

2

6.4

NI*

10

28.6

IIQ

2

6.4

Yes

21

60.0

Central

5

16.1

No

14

40.0

7

Chemotherapy
Hormone
therapy
Radiotherapy

Therapeutic approach used in cases of invasive lobular carcinoma treated at
HC-UFPR between 2005 and 2014; *not informed.

22.5

1

3

10.0

2

12

40.0

3

8

26.7

4

7

23.3

Table 4. Imaging examinations.

General clinical data and previous history of patients with invasive lobular carcinoma of the breast treated at HC-UFPR between 2005 and 2014.
*Only first-degree relatives were considered for family history; **systemic diseases considered were systemic arterial hypertension (SAH), diabetes mellitus (DM), obesity, smoking, alcoholism and thyroid disorders;
***UOQ: upper‑outer quadrant, UIQ: upper-inner quadrant, ISQ: infero‑sternal quadrant, IIQ: infero-internal quadrant.

US

Table 2. Tumor characteristics.

BIRADS

Absolute
frequency

Relative
frequency (%)

0

2

10.5

1

0

0

2

0

0

3

0

0

4

8

42.1

5

8

42.1

6

0

0

Absolute
frequency

Relative
frequency (%)

NI*

1

5.2

0

1

5.2

0

24

68.6

1

0

0

2

0

0

1+

3

8.6

2+

6

17.1

3

1

5.2

3+

2

5.7

4

12

63.1

5

5

26.3

6

0

0

Positive

27

90.0

Negative

3

10.0

Positive

21

70.0

Negative

9

30.0

MMG

Data on imaging results in cases of invasive lobular carcinoma treated at
HC‑UFPR between 2005 and 2014; *not informed; MMG: mammography

Molecular characteristics of invasive lobular carcinoma of the breast treated at HC-UFPR between 2005 and 2014; *ER: estrogen receptor; **PR: progesterone receptor

As to the molecular characteristics of tumors, the classical
profile of hormone receptor positivity and HER2 negativity was
predominant. The literature suggests that ILC that differ from
this pattern are associated with worse prognosis, which was not
evaluated in our study, since only two cases were HER2-positive15.
20

8

13

Clinical stage

PR**

Conservative

Left

More than
one local

ER*

Relative
frequency (%)

Bilateral

Breast
quadrant***

HER2

Absolute
frequency

The use of conservative surgery followed by adjuvant radiotherapy is a well-accepted therapeutic modality for ductal invasive breast cancers, but it is controversial when considered for
ILC24 due to the high rates of multifocality and multicentricity in
ILC, which often involve compromised surgical margins requiring new therapy 20. This can possibly explain the fact that, in our
study, the surgical therapeutic modality applied in more than
70% of patients was radical mastectomy. Despite the increase
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Correlation between post-treatment survival and disease-free interval versus clinical stage of patients treated for invasive lobular carcinoma at HC-UFPR
between 2005 and 2014. Kruskal-Wallis test, p= 0.7193 (A) and p= 0.1202 (B). Comparison between stages 1 and 4 only, p= 0.002 (A) and p= 0.001 (B).

Graph 2. Correlation between post-treatment survival and disease-free interval. clinical stage.
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Tumor size upon pathological analysis
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Tumor size upon pathological analysis

Correlation between post-treatment survival and disease-free interval versus tumor size in anatomopathological analysis of patients treated for invasive
lobular carcinoma at HC-UFPR between 2005 and 2014. Spearman’s correlation test, p= 0.7193 (A) and p= 0.7449 (B).

in indications for non-radical surgical therapies, mastectomy
remains the main option due to this pattern of multifocality and
discreet infiltration by the breast tissue, which is difficult for
the surgeon to identify 25. Among patients assessed in our study,
21 were submitted to radiotherapy and only eight of them to
conservative surgery, suggesting that some patients underwent
radiotherapy for other indications such as metastatic lesions
and disease recurrence.
Regarding axillary lymph node approach, our study found a
predominance of axillary emptying as the initial therapy (62.9%),
which can be attributed to the difficulty of detecting metastatic ILC cells in lymph nodes because they present in isolation
between the lymphocyte cells of the lymph node itself, particularly in micro-metastases, hence the preference for radical surgical26. There is now evidence that axillary emptying is not better

Tumor size upon US

Graph 3. Correlation between post-treatment survival and disease-free interval versus tumor size in anatomopathological analysis.
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Tumor size upon pathological analysis
Correlation between tumor size upon US and tumor size upon anatomopathological analysis of invasive lobular carcinomas treated at HC‑UFPR between 2005 and 2014. Spearman’s correlation test, p= 0.156.

Graph 4. Correlation between tumor size upon US and tumor
size in anatomopathological analysis.
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than conservative sentinel lymph node treatment with regard
to locoregional recurrence27.
ILC usually has unsatisfactory response to chemotherapy and
HER2-targeted therapy because of its negativity for this marker.
However, hormone therapy centered on ER and PR positivity,
typical of ILC, is highly indicated as adjuvant therapy capable
of improving survival 28. In our study, 71.4% of patients underwent hormone therapy, in contrast to 90% ER positive and 70%
PR positive. We believe that the lack of information in medical
records may be associated with the high rate of patients who did
not receive this adjuvant treatment option; that is, the rest of the
patients would also have received HT but data were not input in
medical records. Nevertheless, previous studies have shown that
patients with invasive lobular carcinoma receive less hormonal
therapy than recommended28.
The clinical staging of patients was compared to DFI and posttreatment survival. In both cases, associations were not statistically
significant when all clinical stages were compared simultaneously.
However, when stages I and IV were compared, there was a significant difference, which shows that both post-treatment survival and
DFI were negatively impacted by advanced staging. Stages II and
III not being significantly associated can be explained by the small
number of samples obtained in our study and by some patients being
lost to follow-up over the course of the 10 years studied.
The size of the tumor in the anatomopathological biopsy also
had no significant association with DFI and post-treatment survival. Again, we attribute this the reduced number of cases in the
sample and to losses of follow-up. Another similar study carried
out in a Brazilian university hospital reported significant results
for this association, which shows that the larger the tumor, the
worse patients’ survival23.
With regard to imaging tests, only one exam was predominant (45.7%) in relation to the performance of US and mammography in combination (31.4%). The sensitivity of these two tests is
controversial in the literature, varying from 57 to 89% for mammography and from 71 to 91% for US22,29. Because of this variability, complementing diagnosis with another imaging test in
cases of greater suspicion is important to reduce errors. For an

appropriate therapeutic approach to ILC, it is essential that the
disease is staged correctly, and both US and mammography have
shown high rates of underestimation of tumor size, as well as
failures in ILC detection by mammography screening because
of the similarity of tumor density with the adjacent mammary
parenchyma 30. MRI, therefore, plays a key role in ILC detection
and staging definition, with a 93.3% sensitivity29. Unfortunately, in
our series, none of the patients were referred to MRI, which
exposes a deficiency of the health system in providing patients
with adequate access to existing resources.
The discrepancy in size of ILC tumors in imaging and pathological analysis has been described in several studies, which
suggests an underestimation of tumor size by mammography
and US when compared to its actual size measured in postsurgical biopsies. Mammography has an average of 12 mm of
underestimation, while in US it varies from 5.4 to 12.2 mm29.30.
MRI, however, has a correlation index with pathology of 0.8-0.97,
proving to be much more reliable for the purpose of measuring
ILC tumor size29. In our study, we did not find a significant relationship between tumor size upon US and pathological anatomy
(p=0.156). We attribute this the very small number of patients
whose medical records contained this information, resulting in
a very small sample for statistical analysis.

CONCLUSIONS
Our study reflects the reality of a South-Brazilian university hospital with data encompassing 10 years of medical records, which
shows that the clinical-epidemiological features of patients treated
for ILC at HC-UFPR are in accordance with the literature, both in
incidence and in characteristics of tumors. The evaluation of ILC
dimensions in imaging examinations compared to the real size of
lesions identified in postoperative specimens resulted not statistically significant. We had great limitation of access to clinical data
of patients due to the lack of information in medical records. This
study is important because it not only depicts ILC’s epidemiology
in a South Brazilian hospital, but also shows the need for early diagnosis and correct use of diagnostic resources to achieve this goal.
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